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Welcome Address
It is our great pleasure to welcome you to the fourth Current Drug Development (CDD) International Conference
trDl5- At drc first CDD Intemational Conference in 201 0, we heard from speakers and participants who shared their valu-
*csperiences and conffibutions in drug delivery systems and the development of natural medicines. The second CDD
hmtional Conference in20l2, whichmainly focusedonthe developmentofanticanceragents, haddistinguishedspeakers
frbg dreir expertise in advancing anticancer agent from plants and marine life. During the third CDD International
Cderence in 2014, which highlighted the importance of pharmaceutical biotechnology, we had a great opportunity to
1:r md discuss the topic with renowned researchers in the field. We had about 200 local and overseas participants share
t esperiences throughout this conference.
Ar dre lburth CDD Intemational Conference20T6,we are focusing on "Drugs used in aging-associated diseases" and
r:'-inreresting perspectives on new drug development. I am very glad to see that there is a wide range of participation
tu dre manl' different countries that are joining this conference. We hope that this will be not only a great opportunity
fu scientiss and researchers to exchange their ideas and expertise, but also that a productive network can be formed
Lrc- I also hope that the conference environment will inspire and motivate our young researchers to fui1her their research
hrsrs and produce excellent outcomes.
On behalf of the organizing committee, I would like to thank our kel.note speakers and invited speakers, the organizing
rlf fiorn dre Drug Delivery System Excellence Center, the Phytomedicine and Pharmaceutical Biotechnology Excellence
f-ffi. and the Faculty of Pharmaceutical Sciences at Prince of Songkla University, and the Faculty of Industrial
Scames and Technology, Universiti Malaysia Pahang, and the Drug and Cosmetic Research and Development Unit,
S.tml of Pharmacy, Walailak University. Your contribution is recognized. Finally, I hope you enjoy the city and have
emorable stay in Phuket.
Best regards,
Pharkphoom Panichalupakaranant, Ph.D.
Chair of the conference
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Effect Of Incubation Time On Protein Loading And Encapsulation Efficiency Of
Ovalbumin-Alginate Microspheres
Dewi Melani Hariyadit., Esti Hendradit, Ani Putri Ayu Setyawatit
lPharmaceutics Department, Faculty of Pharmacy, Universitas Airlangga (LNAIR), Surabaya, Indonesia
* E-mail address : dewi-m-h@ff.unair.ac. id; dewiffua96@yahoo. com
Abstract- The aim of this research was to investigate effect of incubation time that was important part on
protein content method toward encapsulation efficiency and protein loading of microspheres. Determination
ofencapsulation efflciency and protein loading used on this research by addition ofsodium citrate solution 0.5
8.5 for 3,6, g, and 12 hours. Results showed that encapsulation efficiency and protein loading of
microspheres after 3, 6, 9 and 12 hours incubation were above 99oh and above 38% respectively. Based on
analysis, it was found that no significant differences between encapsulation efficiency and protein loading at
incubation times. Results of size before incubation was 5.87pm and after 3, 6, 9 and 12 hours incubation was
2.38ptm, 2.39pm, and 2.42pm respectively. Different incubation times produced similar size of particle; and same
encapsulation efficiency and protein loading as size. In addition, Biuret test demonstrated that protein was still
after several hours' incubation.
Keywords: ovalbumin, alginate microspheres, incubation time, efficiency encapsulation, protein loading
Introduction
The development of proteins and peptides for therapeutic purposes has been widely increased. However, some
such as low stability, easily and quickly deactivated, shorl half-life and difficulties in oral absorbtion [1]
oral delivery system are an alternative to deliver the protein effectively. There was another problem in the
microspheres related with accuracy of active content and precision in the determination of the amount of protein
is encapsulated in the microspheres. Some factors that affected microencapsulation techniques including
process and microsphere formulations on the encapsulation efficiency of protein, protein loading as well as the
ofprotein release.
Addition of sodium citrate pH 8.5 is one way method to break the microspheres and determine the protein
This method had advantages compare to other protein determination methods, especially in avoiding use of
vent, exposure from heat denaturation, overheating or overstirring and addition ofchemical agents such as
salt, heavy metals and alcohol. The disadvantages method was mostly resulted in irreversible denaturation [3]
ing to Bilati et aL.,2005, several factors influenced the amount of protein released for example affinity of active
to polymer, protein adsorption, instability during incubation period [4]. Ovalbumin-loaded alginate microspheres
Calcium Chloride as crosslinker was produced by ionotropic gelation method. Sodium alginate is used as polymer
microspheres because of safe, cheap and biodegradable. Ca2* was selected to crosslink with alginate forming
microspheres and has ability to produce strong gel and high potential[5].
The determination of protein using the cunent study was aiming to dissolve and break the microspheres. CBB
Brilliant Blue) reagent to determine ovalbumin content has been used commonly resulting accurate, high
fast and reproducible results. In previous study, same method has been conducted to determine ovalbumin
encapsulation efficiency calculation; however l2 hours incubation time was the only time used [2]. Some
gested that short incubation time was also efficient in producing as same high efficiency and loading as longer
time [6]. Therefore, this current study investigated effect of incubation time on the determination of protein
encapsulation effi ciency.
Materials and Method
Alginate solution (2.5%) containing ovalbumin (2.5%) was sprayed into crosslinking agent CaCl, solution (l
was stirred continuously for 2 hours at 1000 rpm. The microspheres were collected by centrifugation at 2500
6 minutes. 50% Lactose as lyoprotectant was added and finally microspheres were freeze dried 29 hours at
particle size and morphology of microspheres was characterized by optical microscope. Freeze-dried
microspheres were then incubated for 3,6,9 atd 72 hours into Sodium Citrate pH 8.5 and were named F 1 , F2, F3
respectively (Table I ). Protein loading, encapsulation efficiency were then calculated using Protein Quantification
186
Brilliant Blue/ CBB Assay). To investigate the presence of ovalbumin protein after several hours'incubation
Biurett test was conducted.
and Discussion
technique produced spherical ovalbumin-Ca alginate microspheres with average particle size of 5.87 pm.
incubation, particle size of microspheres were measured as well as protein loading and encapsulation efficiency.
of the particle size, protein loading and encapsulation efficiency of four formulas is presented in Table I
I Particle size, protein loading and encapsulation efficiency of ovalbumin-Ca alginate microspheres
Protein Loading (7.) Encapsulation Efficiency (%) Particle Size (pm)
39.25 + 4,61 99.10 + 0,93 2.45
38.25 + 4,63 99.09 + 0.96 2.38
38.24 + 4,62 99.08 + 0,97 2.39
38.24 + 4,58 99.09 + 0,88 1 A''t
size of the microspheres before incubation (5.87pm) was bigger than after 3, 6, 9 and 12 hours incubation at
2.4Stm. This smaller size may be due to Ca-alginate microspheres especially the crosslinked part (Ca:.) were
in the alkalinized solution of sodium citrate pH 8.5 caused microspheres erosion, irregular morphology until
clear solution. This is as mentioned by Rowe et al [5]. Replacement of Car* with Na-, reduced density of alginate
affected on the gel strength [7]. The complete process of microspheres from diffusion, dissolution, and erosion
ly was taken longer, however this study found that after 3, 6, 9 and l2 hours there was no significant differences
size of about 2.4 pm indicated that after 3 hours the microspheres were completely dissolved to release the
protein.
loading and encapsulation efficiency, results showed that no significant differences between all formulas after
time incubation. Based on particle size, shortened incubation time (3 hours) produced same size as longer time
foursy, this caused ovalbumin protein released from alginate microspheres therefore loadings and efficiency were
Some literatures mentioned that addition of NaOH, DMSO and SDS were able to obtain protein recovery and
of protein from PLGA microspheres after t hour incubation. Higher encapsulation efficiency was also reported
SDS alkalinized after 12 hours. They discussed that the optimum method for production of microspheres was able to
the microspheres and released the active agent in any incubation time. This explanation confirmed that the method
study using sodium citrate at pH 8.5 is the best method to break the microspheres completely; therefore different
time did not affect the protein loadings and efficiency.
to confirm whether protein was present after several hours incubation, Biurett test showed that protein was iden-
and existed by violet color in the solution after 3,6,9 and 12 hours incubation. All results in this study suggested
recommendation that it was only needed 3 hours incubation to break the Ovalbumin-Ca alginate microspheres
released the protein.
sron
significant differences were found in particle size, protein loading and entrapment efficiency following incubation
in-Ca alginate microspheres in 3, 6, 9 and l2 hours. This tudy recommended that determination of optimum
loading and encapsulation efficiency can be achieved during 3 hours incubation.
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